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TAXONOMY AND BIOLOGY OF A NEW SPECIES OF ZAPHANERA (HEMIPTERA:

ALEYRODIDAE) AND ITS ASSOCIATION WITH THE WIDESPREAD DEATII OF WESTERN

MYALL TREES, ACACIA PAPYROCARPA, NEAR ROXBY DOWNS, SOUTH AUSTRALIA

by P. T. BAILEY™. J. H. MARTINT. J. S, NovisT & A. D. AusTinG

Summary

Batwry, POT, Martin, & HL, Noves, JS. & Austiv, Ao D, (2001) Taxonomy and biology of a new species of
Zaphanera (Hemiptera: Aleyrodidae) and its association with the widespread death of western myall trees, Acueia
papyrocarpa, newr Roxby Downs, South Australia, 7rans. R, Soc. S, Anst. 125¢2) 83-96, 30 November, 2001

An outbreak of western myall whitefly, a new specics of Zaphanera (Hemiptera: Aleyrodidac), is associaled
with dieback and death of weslern myall trees, Acacia papyrocarpa Bentham, in a descrt arca of about 10,0000
km” in Sowth Australia. Both young and mature trees up to several hundred years old are affected. Death off
foliage appears to be related 1o large numbers of the whitelly feeding on phyllodes. A new species of the
parasiloid Zurhopaloides (lymenoptera: Encyriidac) emerged from whitelly pupac and appears 1o be the first
encyrtid authenticated as a 1rue parasitoid of aleyrodids. Possible causes of this outhreak arc discussed and
include (1) a temporary parasitoid asynchrony with its host population, (2) the possibilily that western myall
whitclly has been newly-introduced 1o the arca on another plant host and has adapted 1o western myall trees and
(3} that the owbreak is symptomatic ol a widespread decling in the health of trees. All life-hisiory stages ol the
new species of Zaphanera and the new speeies of the parasitoid Zurhopaloides are described.

Koy Worps: Zaphanera, Zarhopaloides, Avacia papvrocarpa Bentham, western myall whitelly, western

myall tree, outbreak, tree death.

Introduction

Western myall, deacia papyrocarpa Bentham, is a
desert adapted tree of chenopod  shrublands on
calearcous soils in the 150-300 mm (predominantly
winter) rainfall zones of northern Spencer Gull,
along the margins of the Nullarbor Plain of South
Australia, and in the Eastern Goldficlds of Western
Australia. Much of this area is used for grazing sheep
and cattle for which the trees provide shelter.
Western myall shares the castern parts of its range
with mulga, Acucia aneura F. Muell., to form a
mixed speeies woodland.

Western myall trees are slow-growing and may
reach 5-6 m before becoming recumbent (Lange &
Sparrow 1992). Age estimates of mature trees vary
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Rangeland Congress Sult Luke City, Utah, USA 2328 July. 1995,
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ceology und  managemenl. PhD - Thesis,  Deparement ol
Enviroumental Seienee and Rangeland Management, Adelaide
thniversity (unpub.).

Corenan, Dy Igeeans, Co & Wes NL B (1996) The lilespan of

from 250 years (Coleman er afl. 1996') to 350+ ycars
(Ircland 19977). Foliar growth flushes are produced
by the tree during summer (November to February)
and appear to be independent of rainfall (Ircland
1997%)

This paper describes an outbreak of an apparently
native whitefly speeies in the genus Zaphanera on
western myall which has killed trecs over a wide area
of north-castern South Austratia. There is no
historical evidence of previous outbreaks of this
speeies on western myall trees anywhere in Australia
(nor ol any other inscct capable of killing so many
trees so quickly). We are not aware of previous
reports of any whitefly species causing widespread
death of perennial trees, Both the whitefly and its
eneyrtid wasp parasitoid are described as new and
possible reasons for the outbreak are discussed.

Muterials and Methods

Tuxonomy

Terminology for whitelly morphology [ollows that
of' Martin (1999) and that for the encyrtid parasitoid
is after Noyes & Hayat (1994). The following
ubbreviations are used for institutions:
ANIC, Australian National Inseet Collection, CSIRO
Entomology, Canberra;
BMNH, The Natural History Muscum, London, UK:
USNM, US National Muscum of Natural Ilistory,
Washington, DC;
WINC, Wauite Inscct and Nematode Colleetion,
Wiite Campus, SA.
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[he Tolowing ahbreviations are used m fhe
parasitaid deseripfion:
A= aedeagus length
L= masiiunt eye Jength
FAY - mayimum eye wiglth
Fl-¢ - lunivle segments 1-6,
segments after the pedicel
FV = mitfimum frontaveries width
I'WI - Tore wing length
FWW - tore wing widih
Gl - gonastylus Tength
W = fiead width
TTWL - hind wing leagth
FEWAY = hind wimg widih
M- midd tbia fength
MS = mulir space
OC = i distanee hetween pogterior ocellis
and oecipitnl margin
O, - oviposital length
OOL < poninitnt distance hetween postenior ocellps
and Cy e itargin
POT - miminmm distianee between postetior ocelli
SL - seape length
SW - masimun seupe width

e dhe liest sis

Ritliy

The Tite cyele of western myall whitefly was
constructed from ten popuolation smmples ken ol
approxinately momhly ntervals during September-
APl amd Jess frequently during May-August over
the period Deceptber 1999 100 December 2000
Whitefly popululion samples were tuken from 20
matre trees. individoually marked, just outside
Roxby Downs township. At caeh sampling time, a
healthy growing shoot was cul lrom each tree a
approximately 2.5 m height and individually stored
in a paper hig. The samples were examined wilhin
two days o collection. On each shoot, five sub-
termingl matire phyllodes were examined and the
nuriher and stage of whiteflies werd noted using x 24)
pagnification under a binocular microscope,

This intensity ol sampling vielded estimates of
mean numbers ol whilelly with the following
standard  ervors: for eggs, 20% of the mean per
phylode. for each of sceoud and third fnstar laryae,
250 ol mean and Tor the pupal stage, 19% ol the
mean mber per phyllode. First instar (mobile)
Jurvae were rurely abserved, The presence of any
adults Mying around frees wag also noted.

PDuring the year 2000, ground surveys along stulion
thacks delimited  the  extent ol the  whilelly
mlkstation, Trees with symptomafie dicback were
inspected und the presence ol wwhitelly noted. Non-
symptomatic trées were examined i every copse
cncountered along the route, generally atlowing ar
feust S konaller cach positive recard helore resuning
simpling. A freeswiss chiosen 10-2000 away [rom the
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track but beyond this. no special sampling scheme
wits nised. On eachree, 50 phylodes were examined
with the wd of o hand lens and, 1 any stagels) ol
whitetly were present. the bree s counted s
posiive. o swhitefies were found on the Tree
exomined, u nearby tree was sampled. U s was
positive, thesite was seored as positive The s was
seored as negative only il oo evidence of the wihinefly
wis found o enheriee,

Zaphanera pupyrocarpae Martin sp. nes
(1S -4, 7-17)

Haderyper A pupavian, Billakilig Station. 307 167
S, L0 470 E, South Ausinling on phvliodes ot

leaenr papvrocarpa, 20,2000 (3 F Murtin 740061
(slide-mounted. ANITCY,

Puratypes: Southe Anstralia (all shideamounted). 9
A (puparia). 16095 (puparia) some data s
holotype (ANIC, BMNIL USNNM, WINCY, 3000
(puparta), 6 95 (puparia) Roxhy Downs townsing.
270w 2000 ¢ 1 Martin) (BMNIL WING), 23
puparia, 6 third-instar frvae. | second-mstur Lrva,
vicmity of Roxby Dowis, v, 1999 (1 Zwuar) (ANIC):
29 puparia. & La/puparinm mid-moults, 9 thigd-instar
farvae, LI fiest-instar larvac, vicinily of Roxby
Downs 201999 (1. Bailcy) (BMNI, WINC): 14
puparie, 2 L3/puparium mid-moults, 4 third-instar
larvie, vieinity ol Roxby Downs [10.20000 (1
Harcy) (BMNIL WINC): [T adult & ¢ 9 adult 22,
vicintly of" Roxby Downs. 140120000 (' Bailey)
(HMNID: | L 3/puparium ond-moult, 6 third-1nsta
Taryue, 37 second-instar larvae, 5 first-instar larvag,
Roxhy Downs township, 25.v.2000 (), . Martin)
(BMNH).

Other matertal: A large amount of dry miterial of ol
fapvarl stases from the above collection sites is held m
BMMNI and WINC.

Fuprarinm (Figs 3.4 7. 8)

Sharly after the L3/T4 moull shining  black,
almost flat, but with inereasing matarity becoming
murkedly convex and developing covering ol sparse
greyvish meal (e, 3); entire cephalothoris falling
away upon emergence of adalts (Fig. 3); seaually
ditnorphic, male puparia 1422157 o long, 0.81-
0.96- mm wide, widest opposite confluence of
Tongitudinual and transyerse moulting sutures (Fig. 7):
antennal apices underlying median part of abdominal
segment /0T (n=16); female puparia 172195 nin
v LOS S mm, widest abdaminallve antennl
apices terminating between middie and hind legs
(n=14); puparia of both sexes 150180 xas Jong as
wider margin erenulate throughout, typieally 6-8
ronided weeth vecupying 0oL mime of abdominal
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I'igs 1-0. Lite history stages and damage of western myall whitefly. Zuphanera papyrocarpae Martin sp. nov. 1. Eggs ona
phyllode of western myall. 2. One second instar (on left) and third instar larvae on a phyllode. 3, Adult female emerging
from puparium. 4, Egas and pupac encrusting phyllodes. 5. Damage by Z. pupyrocarpae. A western myall tree in Roxby
Downs township with carly symptoms of dieback associated with Z. papyiocarpae on phyllodes (this tree died six months

later). 6. Dead (lefty and dyig (right) western myall trees in pastoral lands of South Australia. Scale bars = 0.5 mm. 1: 1
mm, 2-4: 1 m, 5, 6,



Fios 7. 8. Zaphanera papyrocarpae Martin sp. nov., puparium. 7. Complete puparium with expanded detail of capitate setae
and geminate pore/porette pairs, 8. Dorsul detail of vasiform orifice region (drawn from a teneral puparium).
Scale bar = 0.5 mm.
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Figs O-11, Zuphanera papysocarpae Martin sp, nov., instars -1 (not drawn o same scate). 9. Third-instar larva, dorsuim,
10. Second-instar larva, dorsum. T First-instar farva, Scate bars = 0.5 nun. 92 0.0 o 10 11

nmarging eeth vather irregular but not modified at
caudal wnd thoracic tracheal openings at marging
anterior and posterior marginal setac presents dorsil
chactotaxy ditticult to discern in mature puparia; all
dorsal setae short. capitate: single pair ol 8th
abdominal sctue placed anterior and stightly lateral
1o vasiform orilice; abdomen usually with 6 outer
sibmarginal pairs, cephalothorax usually  with a

single outer submarginal pair and 2 subdorsal pairs
of setae (Fig. 7). but cephalic (submedian) sctae
absent: dorsum with longitudinal moulting suture
reaching  puparial margin: ransverse  moulting
sutures curving anterolaterally and reaching margin,
abdominal  segmentation  as  shown,  the
intersegmental divisions of abdominal scgments
HWHE o VIVIE exaggerated, thickened, suture- like,
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Wl cnrving sharply wnterind and  alinesy reaching
popiarial macging abdomingl division VAL Jess
eniguerited but also closely approsehing mirgin,
submiedioan pockets variably marked depending on
dugree ol mauiys abdominal segment VI e
peduced 10 length medially: abdominal rhachis
evident, with fateral arnis short (ool (o be confused

with - dong intersegmental  divisionsis pair ol
submedion  posteriorly  diveeted wibereles on

posterior adge of cach of ahdominal segiments 1-VI
abnt with a0 puic of sl anterionly direcred
nihercles o the anterior edge of each of segments 11-
VIL nlien appaarimg as 6 pairs o charererisnic
durker X" ligwres;  submedion abdaminal
depressions present bul camonflaged by these
whercles: vephalothoracic equivalents  elearly
murhed by frregalar pogs of paler markings:
sithmargin with raw ol tny pures. seen (o he
wemiaee pore/porctte  pairs only ane wneral
specimens, similur pores seen e sl grongs
wljncent 1 submedian depressions; vasilorm orifice
cordate. shightly elevated  posterolaterally, Tully
cecupied By operculun which obscures Tingula:
teneral spectiens gt as shown in Fig S wirlou
apical  setd (eharacters  pf vasiform  onfice
coseinfully  the same throughout farval stagesy
dstlorm orfice about 006 mm long 1 male. (107
i i females inset fram posterior pupiril nargin
by 2030wty own length inomade, 33-40 €0
female caudal frrosw delined by shotlow ridge o
cither sides hul wirhout markings: eyespot arkings
Absents On ventde antentud dimaorphic as discussed
above, hases phaced fatead o fore leps, legs cach
with apical adhesion puds middle and hind legs eich
with tiny bisal seta and spine: ventral abdominal
sttt pluced sBghtly anteriorw darsal St ahdominal
setiet candal and thoracie fracheal Tolds prosent.
naverowy, pader Hian adjacent eoticle ad prinetuated by
darker ovoid markings: when venler separaled lrom
the dorsum. submedian aien seerr o he muoeh paler
Dian submatein/sabdorsum: G chiracter typical for
Zaphanaeay,

{hyrdsinistanr Ty (Figs 2,9)

Flongate uval. vutline subtly constricted shghtly
unterior o Tnng peso-metathoracic division (cosily
nnstaken forcephalothoraeic-nbdominal division hut
hind legs elearly underlie apparent Girst abdomioal
segment). ot which  point Cowrse  margingl
crenulations are samewhat fner i some mdividils:
thare=gnatal exuvia observed to fold at this meso-
tetathoraere division; sexual dimorphisn apparent,
mnchvaduids Falling mito poige 1.O4-1,09 mm Tong,

B 49-0.55 mm wide (presumed male) or T8-127

o done, O.56-0063 mm wide (presunied fepale). all
200-2.13 % s Tong, us wade (=163 cutvle pale, but
with meditng pigniented patch averlying moullipurts

and. Tore lees, another on abdaminal segments =111,
and browamish edian plementation preseat between
vastform ortlice and ahdominal divisiwon VIFVITE
anterior and posterior marginal setae presents dorsal
Chuetataxy same as 10 pupirr. seiie shorand Bl
or very shightly capitte; abdominil intersegmental
divisions AL o VIV propounced, extending into
puter subdorsum: submedian abdominal depressions
distinet. thorcic cquivalents marked s in puparia:
submedian zone ehuchisform: subimargin with rosw ol
peminate pore/poreties: legs typical for third<instir.
ruther biangular, fore and middle puirs wilh apieal
pads  diteeted  Taterad  hut hind  pawr ahrected
posteriorly: antente vestigial, pluced antensr o
bises ol fore legs,

Sccond-tnstar forva (Figs 20 1))

Flongate oval. outline sabtly constrieted anterion o
lang meso-metathoracie division. wlhiel s only
interseemental division extending o sibdorsim:
culicle mostly  pale. but with some  dusky
pigmentation on rhachisform sithmedian wren: size
O60-0.70 mm x 0.27-0.35 mm (n=34). margin
conrsely erenulate amenor and posterior thargingl
selie present, Lirge with respect fo body iz, dorsal
chaciotasy apparently ws in pupirinm and s
nstar, but unly 2 puirs of thoreic and single pair of
submedian Bthe abdomingl setae distmet e ul)
specintens:s other individuals with 6 pars of
subdorsil sbdominal and third thorcie pair ol sekl
bases ulways visible but setae themselves viriably,
ar nol, developed: fosw geminate pore/poreie pints
present arotnd  periphery  of  rhachisg  legs
sublriangular, upical  puds distinets antennae
vestiginle anterior o fore lees, Iateral 1o basal
(anferion) part ol rosteal npparatus

Fapststns e frve (Uig. 11)

Pules O34-040 mm s O 0 4-0.19 nune (ne 16),
margin avirh 1o pairs af fincer-like  protrosions,
smaoth hetween them: each marginal profrusion
bearing setas merion and posterior-most 3 paies
benz Tapy and Tmo=Tikes remuinder short. shglaly
capitiate: hefveen the anterioe=most 2 piory of
protrusion=horne setae 1w paiv geising (fom e
soolh murein, presuwmed (o be the anterior nareingl
sefues on this busts, posterior marginal seliac dhsenl:
as i seeond and third instars. st pronounced
mfersegmental division @5 between meso- and
metathora: dorsum with 4 puirs ol cephalnthamcie
and 7 paies of abdominul subdorsal capitate setae;
venteally. appendages reflect mobility ol this stuge,
cachy leg with single articilinon betwedn cosidemuar
and Wbitarsuss cona discernible; tarsus not distine
from Tibin hut distal segment ol leg with apparenl
single elaw-like apex and distined clubbed subaptenl
digitule: ench antenma with 3 distinet segments,
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Figs 12-17. Zaphanera pupyrocgrpae Martin sp. nov., adolt characters. 12, Mule antennal segment 1L 13, Male antennal
sepment TVE with single convoluted sensorium shown. 14 Female antennal segiments 111-VI1L 13, Lateral view of malc
genital segment. 16, Lateral view ol male aedeugus. 17, Dorsul view ol male abdomen, with expanded detail of
opercufum and lingula.
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distal one longesand exwending posterony 1 Inse
ol e Tews vostal base and ventrul abdonying
seline 1inme, o Toust o long as vasitorn orihee,

Fag (' 1)

Prlack, borme arapex of d long pedice! imgled soeh
(hat e sell almost wuches the phylfode sulace,
[idd ot phy e sorfaces. ollenanterspersed with
Iyl shages,

tebult pade tbles 12, 130 15-17)

[ 73007 mm long  (meluding  paciinmieres).
amenmae O T-0.90 mm, ultdmate rosial segmend
O L0025 e (no9) wangs  ypreal Tor
Aleyrodivie. with main vein of tore and ind wmg
prhrane hed . wings unpigmented; abdomen beiring 4
paies ol aval was glands, abour 0 70-0.00 pmm - long
(g 17 parameres, acdeagus, opereulum and
Lgad s Hlnsteated (Mgs 15-17); entire abdomen,
gnterior o genital segment, very lnely spinulosc.
appeariog preyish under Tower  magnitication:
amtennue wih vsoly 4 visible segments, segment 111
usnally distinetly nngled meoits basal third wnd with
stnele, etrealar, ciliate sepsotiam proximad of this
Celhow™ (Fig, 1 3% the 2 (lagellar segments cuch with
mweh conyoluted, but apparently single. sensarinm
loopimg wpeatedly wround the sepnwent (Figs 120 13)

etuli fennele (Figs 3, 14)

[LTR-1.97 e long, anlennae 0.62-0.75 mim,
uhtimme rastrd segment O 10-0003 mow (0 — B wing
charaeters ns i male; abdomen hearing only 2 pans
ol ovul was glands, about 0,10 mim Jong: abdomiinl
surfoce very finely spinulose, as i nsle, anfene 7-
segimented, IV and Vo much shorter than remainder off
Magellar seamunts: osually sith segment VI bearing,
2 sinuous sepsoria (the disial one Being the longest).
segment V1wl one sinous sensofinn aid segiment
I with a subapical sensarium ol arregalar outline
but not clongale.

Ltemaolugy

Numed aller s host plant, Acucie prgpnvaacarpa
(Leguminosae: MNimosaidene), the western myall.
fom which it tkes both its specitic name and
suggesied common mume, western mya b whitelly.,

faxonomic relanionships

Amongst the Tour desenbed Anstenhian specics of
Auphanerd, the pupana ol 2 papuracarpae sp. noy.
appuat Closest o A niger (Maskell) and nearly key as
such i Maptin's  (1999)y  key.  Aaphanvea
papveacarpee shiwes with 40 ndger a0 lack of
siubmedion elandular patches, presence ol submediim
pairs ol abutting abdominal  wbercles  and
exceptionally pronounced intersegnental divisions
I 1o VIEVIE The paparia ol 20 papyracarae
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develop aligned along the narrow, subeylindrival
phylodes of the western miyill 10 wise imially
suspected that the new specices might bea variunt of
A iger, developing greater convesity and o pore
clovgate poparial outline in response ity Teeding
eivironment. However. closer exdamination has
indionted several other, consistent, chiraerers thi
separale  these Two daxae The est siiking
chiractenstic ol the pupari o & pagricu pae v
the extreme torward-carving ul the (ransyerse
mondting sotares and  abdaminal imtersegmential
divasions A w0 VIV o featdre i seen in ony
ather examined members ol the gepus, whethe
desertbed or not. Puparia of 2 pogrvraearpoe fariher
Al fram those of 2 niger i anly possessing three
pants of cephalothoracic setae ol whieh two prirs e
displaced  into subdorsum (4 wdeer hus sy
cephalothoraeie pairs. all submarginal), i nof
possessing osubmarginal pan ol setae on abdamina
segment T (present in 2 argeryand in having a shon
ligteral vhiehiz s Frony the ogter basal edde
ol waeh abdominal anternorby=direeted  tuberele
(rhachis complerely undeveloped in A piger).
Puparie of A piger have very smadle hat distinet,
subinedian abdominal depressians wiid way between
the mtersegmental  divisions,  whereas  the
depressions in A papveocarpae are difficnlt (o see.
eiven the greater development of the sohmedion
ahdomimal tobercles, hivd-imstar Luvae of A2
puapvrocarpae are eloppate-oval (more hrondly
rectamgular o £ wiger), with churactensbic
submedian pigmentation (completely pale in /#
afgery and o clongate  soRmedio ahdaninal
depressions (elrcnlar in 2 niger) and with o
pronvunecd submedian rhachis teompletely dhsent
WL niuer),

To date, the adults o2 papyvrocar pae ace the anly
iinizos known for any species o Zaphanera, This.
no conelusions can yet be drawn ag to whether any of
the several unusual adull characiers deseribed ibove
are generic or specilfiv, Cerlninly, the presenee off
only twa pairs of abdomimal wax glands. i the
fenmles is not usual in the Alevrodinae and the
charetenistic conyvoluted antennal seosorid ol hath
senes are sty remarkuhle.

Life cyvele of Zaphaners papy locarpe

Western  myid]  whitelly  had  two  distinet
penerations per year during the study (Fig, 18). An
autun-winter generation commenced with eges
Litid in late Pebruary and o spring=summer gencration
stovted fromt eggs Jind m October. The cges hateh
into mobile first instar laevae thar could sometiniey
be seen dispersiog on phyllodes, The sedentary
second und third instar kuvae (Fig, 2) developed
more slowly in winter than in the summer: The tourth
st laryae o pupae’) were Canspicinis nn
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Fige 180 Goneralions ol Zaplamera papyviccarpae Marin
s v Adules vmerge From pupae duving e sunimer
aitd spring gop figure) and kiyoegps Gmiddie). Gom
which develop the animim winter i spring.sunimer
peneraiions ol Lrvae (hottomy, Second instir Lwvie ore
shown staeded amd thiret wstars in hlack.

phyilodes, where Targe numbers ollen appeared 1o
enernst the phylade (g, 4 This stge wis closely
ussocidtnd with leall shoot and brinceh death. No
foneydess exudate was abserved ussociawed with any
shige ol whitelly development, nor were anis closely
associated with wintey Jarvae. Adudts (Fig. 33 lived
lor only one or iwo ditys when allawed 10 cmerge in
the lahoratory at 247 C and provided with maistare.
The Febrary 2000 sinnple was when nomedialely
filowing rain and the adults were abserved {Tying in
sl clowds nmicdinely whove shoos on trees,

Finnmng of generations wl life history stages can
be ronghly estimated lrom Fig. L8 Taking mto
aecount the period between egg layings, the antinmn-
winter generation whes approximitely seven months
amd Lhe spring-sununer gencration five mouths. Eegs
appear to hatch over g period of no more than four
weehs, Durdion of the seeand instar i about 6-8
weeks i Mareh-Aprif and 46 weeks in September-
November, Doanion o the thied insta 1s abour 20
weeks in April-Sepiamber and vight weeks m
November-December. Duration of the pupal stage is
four weeks in Suepteinber but up o cight weeks im
Binuary-Tebrnary.

Dcwareation of outhecal

Trees on which 4 puprrocaepae were recorded are
contined i an areu sl approsinately (0000 kin
north und north-wesl al Roaby Downs (1ig. 19)
Trees showing symptoins of dicbackh wnd dewh
associinled with western myall whitefly populations
yvene Tuand (hroughout the arca, Outside this g, ne
evidence ol any whitelly specices could be found on
any L prupyrocarpa tree

Within the aren all wilestation. muolgn ees ()
st ee) were sometines Tound i Close association
with swestern myall, e sowie cases wilh foueliing
folinge, These mufea trees were examined Il /.
Japrrocanrde was never recorded. Tawever anothe
(undeseribed) Aupluinerg was
ocenstonally found on then,

species b

Damaee

Field abservations canfinmed the assocition of #
praprocarpae with dichuck i death ol trees, Tiest
reporied by brelaud i 1998 (nnpub.), OF seversl
hundred frees examined during the study. these with
dichack synmiptoms were silways associined with twe
presence ol western myall whitefly, Symptoms an
muntare irees included it yellawing o phy Hoddes,
e smiall arens al” the free, folfowed by death of
Todeage on bramedies tFigs 50 und thendeath ol woody
branchies (g, 0). Once dead patches uppear on
mare or young (cees. death ol the whole tree muy
aceur within ane year. As o rough estinate, ureas al
Tolinge with an average of 3-5 pupae per phylode
wure likely woalie.

Larliwpaloides anaxenor Nayes sp. g,
(F1GS 20-27)

Hotoppae 0 Raxby Downs, Somth Ausiralia, ex
Auplanere papocaepae, on cded pupyfionip
22098900 Zwar (ANIC).

Porarvpes: Sowh Ausiabas 60070 10 G0 s
duta us holotype (ANIC, BMNTEL WINC)

Fewale

Fangth TIR-140 m (140 mm in holotype).
Frontoveriey pale orange-yellow, paler in ocellir
arca: Tuee. genue and temples concolorous bus
slighily palery aceiput blick bordered pale orange
vellow: radicle and most of seape concolorous with
lace. but outer Faee of scape with browd, dark brown
dorsal stripe extending along most ol dorsal margin,
pedicel with basal two thirds dorsally and Eiterildiv
dark brown, almost bluck, vensrally and at apes
dusky. pale arange: flagelium festaceaus brown,
proximal segnents davker: anterior half o pronotum
black. posterior halFivanslucent pale, yellow or white
and ¢lathed in franslucent white setac: mesoseutum
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Fig. 19, Surveys ol western myall trees on wliich western

~—

myall whitelly, Zaphanera papyrocarpae Nurtin sp. nov., wis

detected between Noyvember, 1999 and July, 2000, The northern edge of the outbreak was not delimited,

shining, metallic bluc-green in anterior two-thirds,
vellow in posterior one-third and along lateral
margins, extreme posterior margin black; axillac
vellow:; seutellum mostly shining, metallic blue-
green mixed, posteriorly purple, apex and lateral
margins posteriorly yellow: tegula white with brown
apical spot. dorsum of thorax clothed in dense,

translucent, white metanotim  medially
yellow, laterally black; prepectus translucent white,
anteriorly  dark brown: mesopleuron with small
yellow spot helow tegula but generally melallic
green, bluish posteriorly, slightly purplish dorsally:
prosternum metallic green: fore leg with coxa and
fcimur yellow, tibia yellow mixed dusky and

setae;
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e iied brown dorsally amd ventaliy, tirsus pale
heowi mixed  vellow.  pretarsus dark hrawn:
tesosterniam metallic green: wid coxa metallic
preen and clothed in conspicuous tnshieent, white
setine, ipen yetlow, femur yellow, b sTighty dushy
sellow with un igonspictous: brown stripe alang
most of dorsal margm. wosus pale yellow wirh
pretrss dack brawng hind coxa metallic blue-green
mived with puiple and elothed swith (rapslacent pale
browyn or whilish setie: lind Fenor vellow, hind tibi
vellow bt with narvew brown band ar base and two
broad. hrown Tands at one-third and two-thivds i
fength respectively tarsus dusky yellow. pretarsus
durk hrowne wings complefely hyaline, venation
hrowng metapleuron metallic green and clathed in
conspicuous  rnslucent white setae: propodeurm
madially hlack with slight sheen, greensh fowsirds
spracles, shinmy bluesgreen pulside spimele hepe
und clofhed fndense. conspienous, transhieent. white
setnes gaster dark brown but wath sieong, metallic
blug-green oe purphish sheen and clothed m ey
consprctions, teanslucent, white setae on basal ety
and lalerdly: visible pirl o gonostylus yellow wilh
estreme apes hrowmishz head about 3,3 ~ as broad as
lronty ertes: whieh s ahout 16y as lone as hroad
andd nivrowest berween anterior ocellits and wp of
scrobcs, ocel [ fommig an acule ungle of aboul 70
suterne e 200 withe seape alimost evhindncal. o
il less than 5 o~ as long os broad: K13
stbguadrate. distal segments largest. Fa celearly
trinisverse and largest; elava with apical sensory avei
distinet giving apex slightly obliguely  trangoe:
appenranee: hinear sensilla on I3-6 and clavie
nrandiblos (Fig 27 ) weidentate, upper lgoth semewhd
runeates relative measmements: HW 76, FV=123
FOL=12,5, QGOL-25, QCLe7, MS=2F, ElL=32,
EW 30, SELo29, SW65. Visible part of
meseseutum about 2 % as broad as long: seoelun
hatdty shorter that mesoscutum and shghtly broader
than long: fore wing about 2.6 % as long as hrowd;
I clava pot interrupted, but closed by one or two
Iines ol selae near posterior wing margin: basal cell
densely and evenly prose: venation as o Fig, 22
refarive measurements: FWL=185 FWW-71,
FIWE 1350 TIWW =420 waster about three-tllhs ay
long as thors: ovipositor s in Fig, 24 exsered parl
less thin one-fifth us dong as mic tibal spur: iypopyzidin
(Il 23) maching about halFavay along gaster; refalye
enstrements (paratype s OL=4, MT=34 Gl 8.

Al

Length (L98-1.29 g very simnlar o lemale
eseept tor some small differences in colotation,
wider rontovertes, anfennal sttgeture (Fig, 251, lews
defise setae i basal cell oF foreaying and strueture o
venilalin, eolour as i leminle bul for small melal e
sreen spol ammediniely behind anterior orellus,

Magellum generally vellow with extreme apey ol
clava brown: mesoscutum. axillae and seaellum
completely metallie hloe-green; fare tibia with only
a sl subapical, brown spul on dorsial margin,
otherwise tore and mid by yellow: hardly marked
with brown: head wbout 2.3 3 as broad
frontovertexs which is ubout 1.3 3 uy long as broad
and partowest ubout level with antenor margins ul
posterior acelh: serobes broad, subparalfel and
moderadely deep: a soall depression benween cuch
serobe  domsilly  and  eye  which  possibly
accommodates 11T n resting position: veell foeing
anzle ol aboyl 95 anfenoal wrulus separated from
mouwlh margin by slightly more than 1.5 5 15 own
Jength with ventral miarzim o litde above lower cve
winging antenna (Fig. 25) with scape shortapd only
aboul 2 x us long as browd; Ragellum clofhed o hng
serive wlieh on proxomal segments dorsally e
clearly longer than diameler ol scuments, 11
subguidrite aml with deep. dorsal groove giving it d
Usshaped appearanee (big. 260 F2-4 6 about 1,5 5 us
long a5 browd but grvine the rest of the fumele o
slightly serrate appearances cluva subeylindrical and
a httle less than 3% as lang s broad, with apes mare
or loss transvarsely trurcate: rélative measirenicpls
HW-T1, FVe3(. POL=19. OUL=3, QC1=7
MS 20, L 35, EW -3 SL=20, SW-us:
wing about 2 s as long as beoad: busal cell sl seriwe
conspictously Tess dense than in apical half ol wig
with distmet naked arcas vear hase and below
parastiging,  pelative measarements: FWL 6K,
FWW: AT HIWL-AT. ITWW=14: vedengns aboul
haltas long as mad tbias s apes broadly spatulite
(Fig, 270 relative measurcments: AL 32 MT=F0.

fore

Huwt
Furhopadardes  anasewar: was  reared  Tom
Laphanerd  papuiodarpar Marin o osp. oy

tHemiptera: Alevrodidac) on deacia papirocal)e .

Tusonomic relationshipy

Zurhepalaides has been charocierised by Noyes &
Mavar (1984) and Dohme & Gordh (1997) and
meludes Tour providusly deseribed specics. Tomales
ol 2 anavcnor sp. neve are most siilar W those of
Zoospeciosiy Gheanlt inogeneral stracture ol
coloatation o the head und dorsum ol the (hore
The fwa species can be distinguished on the
distribution ot Hinear sensille on the Tuniele and
colouration ol the hind 1ibine and Tore wing. In Z
apvenar lincar sensilla are preseht only o Fi-bo,
the hind tihia has a paie o distinet brow i Bards ad
the fore wifie 15 copipletely hiyaline, whereas in o
speciasuy all Tumiele segments  possess hnear
senstllag the hind tbio s almost completely brawn
witheut any distinet hands and the fore wing hus o
lnrpe. subcivenlar mfuscaue area below the nangimal
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Vigs 20-27, Zaslwpaioides anoxestor Noyes sp.noy, 20, Temale antenna. 21 Mandihles. 22, Fore wing venation. 23, Female
hypopy i, 240 Female ovipositor. 25 Male antenna. 26, First funicle segient. male, 27, Male genitalia {inset - opex

ol aedeagus).
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e Femitles o the other species dilfer mehaving
fhe fromtoyentes and fee largely metalhe sieen (74
Citethoray (i 00 o subereular infuseate wei
hefow the marginnl vein (2wt (Giranl ) or af
least B L strongly transverse ol about 2 % us broad os
long £, aricaput and £ oavitloris Ciirandt). Males
e koown only tor 2 cinetithoray and have e
antennal Magellum Alitorm with 18 unmodificd and
clothed nsetae whieh are very miuch shorter than the
dinmaeter of the segments,

| here are few authenticated records ol BEneyridic
ds parasitoids ol whiteMies. To date, species of 1
eneyitid pencrn bave been recorded as o whielly
s oids (Noyes 1998), Most ot these are likely 1o
becrroneots observations o one-oft gecidents’
where species that normally atlack diaspidid seales
ar other smaller voccaids may attempl 1o parasitise
aleyrodids swhen therrnormal hosts are searce. Other
than some undeseribed  species oft Merapdiveis
freguently resred trom whitethes i South Amensi
(material o BMNTD and - Rhapus eeigoidi
(Myarsteva) (combenay, leame Platerhopns) Trom
centrad Asin A aneyenor appears (0 be the [Tt
species L be awthenticated as o bue povasitoid af
alevrodids,

Kittes vf parasitivin

Pavsanised pupae were dentilied by the eirenlin
exit hole and predited pupie by o jageed hole, The
oy purasitond thil emerged  from samples ol 2
prapvencgr s wis dathopalowdes apayenor Woyes
speonove Phe wtes ol pamsitisnt ol puapae ol 2
P recarpae dre shown for iwao periods in Table 1.
Mo parpsttond exil hofes were detected i any stage
pther than the pupi

PR L AN bl s A o8p o PPy roearpae i ol
Ko\ et for e seiiprine pePlods dfititing 20000

hile Tuslul tr t

callectd pupac (n) viesilisim prediting
15 Treh_ 2000 bEl 4 < |4
a0 Ot 2000 i 1 =14
Discussion

Ihe outhreak of western myall whitely and the
assocnted death of many ol its host trees is unusud |
and the ¢ise(s) have not been ¢stablished with any
certannty during this studve A number of possible
cituses are diseussed below,

Fadwre of wedaral vy
Fhe parasitoid # gneacnor wirs the only naral

cremy idenrlicd dormg this study but the hiology bl

s wirsp has mon yer been staded i deil, The v
ol pamsitsme o western myall whitetly wis no

arcater than 10% durimg s stady and 50010 s

uilikely 1o have been sinificant 1o reducnie
numbers ol 1y species.

There wus no evidence (hat the pulhreak ol #
putpvnicarpae could e anributed (o tarflure ol
peneralist preditors or parpsitoids. The presence of
prodators wits taferred from jaggecd holes i pupin
hul predation ol younger stages of whitelly was
unlikely o have been deteeted because evidencee ol
these stages may [all from the phvllode. Vggs ol
hrown  lacewimgs (Microns sppe - Neuroplera:
IHemerobiidae) were frequently abserved on sampled
phyltodes, Thas. the influcnee of genecal predators
may have been preater than indicaed by these
results. Howeyer, any failure of (hese predators
should have been in evidence on ofher species of
trees, Ata number of sites in the Rashy Downs drea.
western myull (L pegrveocarpay rees inlested with
whitefly grow in ¢lase proximity o mulega (f,
gienra), somelimes with overlapping cunopias,
Careful searching ol sueh mulga frees yielded o
different specices of whitefly but me very law in
numbers. This mulga-ussocinted white Ty was clearly
not undergoing iy mercase i popilation which
mieht be expected 1 sencrhst naturl encimies hid
heen absent from (he areu.

A new dntrodnction

This study has oot eliminated the possibility thi
the origmal plant host of the whiteTy was o species
of degeder other than A pupvracaeper. Searches ol
muturally-occumring leacia speeies o the arca ol
Roxhy Downs didd not yield any 2. paprrocdipae on
hosts other than western myall, 10 s possible thal
Jeacia species exotie to the Roxby Downs region
iy have been introduced and carred the whitefly
the wrea. This whitefly may then have switehed fa
Avacia papyvrocarpa but not o any other deacin
species inthe area. Martin (1999) potes that the
related species 2 wiger has three recorded hosts:
Avaeia pvenanthe Bentham, 1. longifolio CARdIews |
Willd, and A metanoxylon Re Br. More dat on the
hostrange ol £ papvrocarpae need W be collected (o
lest the hypothesis that this whitelly has recently
adapted (0 A papyrocar,

Treo health

Dving western myall trees were first noticed in the
township of Roxhby Downs in 1998 (Treland tmputs.)
Roxby Dowins s o mining own constracted during
the past 200 yeurs around existing communitics ol
niitbure western myall trees. A lirge copper-uraninm
mine is localed some 20 km (rom Roxby Downs and,
beyond the limits of the mine area itsell, there is no
evidence ol acrmal or eMuent cossions i (he
atmosphere or groundwater swhich might alleet tree
Iwitlth,
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Some trees within the township had their extensive
root aystems disturbed by road works and other trees
had changed water availability, mainly an increase.
resulting from garden rrigation. While the western
myall trees in Roxby Downs township live in a
disturbed cnvironment, the same is not true of the
syiptomatic trees up to 100 km distant in the
pastoral arcas to the north and north-west ol the lown
where land use has changed little during the past 100
veurs, with sheep, cattle, rubbits and red kangaroos
ax the main grazing and browsing macrofauna, White
(1993) argucs that nutritional status of host plams
may cause outbreaks of inscet populations. In the
present case, western miyall trees under semc form of
stress may have provided optimum conditions For The
hithero uncommmon Z. paprocarpae W increase its
reproductive rale temporarily to ouipace its natural
enennies. However, the arca contiining symplomatic
trees covers about 10,000 kim®, including both
recently disturbed township arcas and pastoral arcas
whose T vse has remained unchanged for many
yeurs. Apce ol trees does not appear 1o be a factor, as

i

both younger (1-2 m high) and older wees, up 1o 6.m
high, and af least 160 years old (Lange & Sparrow
1992) or older (Coleman ¢ al. 1996). sustain gh
whitefly numbers and exhibit diehack and death.
There have been no discemible changes in ranfall
patterns tor the past 70 years. Theretore. sinee
conditions for tree growth have rematned much the
same, there is no evidence to support the snggestion that
poor tree health was a contributing tactor to the outbreak
olnwestern myall whiteily and consequent death of trees.
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